S1 Location of the observation site
. Location of the observation site in Ziyang in the Sichuan Basin. The topography of the Sichuan Basin is also shown (from Google Map).
S2 Backward trajectory of air parcels
The backward trajectories of air parcels during the campaign were calculated by NOAA's HYSPLIT4.9 model (www.arl.noaa.gov/hysplit.html). The total run time and height of start locations were set as 72 hours and 500 m, respectively. The result of backward trajectory clustering is shown in Fig. 1 .
The climate and weather in the Sichuan Basin are relatively isolated. During the one-month long campaign, only in one day, 29 December, it was affected by the invasion of long-transported air mass from Northwest China accompanying with strong wind. In all the rest days, the air parcels were lingering in the basin due to the block of special basin terrain, and the atmospheric processes are dominated by the separate meteorology of the basin. Therefore, the pollutants in Sichuan Basin are difficult to diffuse in the static air. Local pollution is dominated in this region, while long-distance transportation has little impact.
S3 Determination of the PMF solution 1
Factor number from 1 to 10 and the different seeds (0-50) were selected to run in the model. A performances of spectra and time series of the four factors at different fpeak were also investigated.
6
The detailed information on how to select PMF factors can be found in Figure S2 -S6 and Table   7 S1-S3. 5-10 0 0 2.66-2.43 Factor split. Take 5 factor number solution as an example, SV-OOA and HOA were split into three factors with similar spectra (Fig. S4S6) , however, different time series. When factor num. = 6, there is extra split factor from BBOA. resolved in studies over China are from He et al. (2010 He et al. ( , 2011 , Hu et al. (2013 Hu et al. ( , 2016 ) and Huang 
S4 Diurnal patterns of chemical species in PM1 and gaseous pollutants
The diurnal patterns of main chemical components in submicron aerosols in Ziyang were shown in Fig. S4 . The diurnal patterns of organics and BC were more obvious than those of other species. Both of them showed two peaks appearing in the morning (about 9:00-10:00 local time, LT) and evening (about 20:00 LT). The concentration of organics may be elevated with local primary sources, such as emissions from vehicle, biomass burning and coal combustion, as well as secondary formation. The diurnal variations of specific factors contributed to organic aerosols are as refer to Sect. 3.2. The concentration of BC was enhanced daily in the two time intervals, probably caused by the contributions of primary emissions related to local residence.
The diurnal variation of nitrate also showed a weak bimodal pattern. One peak in the morning was a little later than those of organics and BC, and the other was in the evening. The concentration of nitrate was significantly affected by gas-particle partitioning. The precursors of ammonium nitrate, e.g. gaseous nitric acid and ammonia, were in favor of converting from the gaseous phase to particulate nitrate in the morning and nighttime due to lower temperature and higher humidity. In the nocturnal atmosphere, NO3 and N2O5 radicals, constitute an important chemical system (Brown, 2003) . In the cases of Beijing and Shanghai, Pathak et al. (2011) postulated that nighttime enhancement of nitrate was related to the heterogeneous hydrolysis of N2O5. Furthermore, the concentration of nitrate was reduced in the afternoon, which may not only be associated with the volatilization of nitric acid and ammonia, but also be influenced by the dilution of pollutants due to the uplift of atmospheric boundary layer (Zhang et al., 2005) .
Sulfate showed no evident diurnal pattern and much more steady in the whole day, indicating the regional formation and accumulation of sulfate. According to the effect of neutralization, the diurnal variation of ammonium should be of comprehensive characteristics of sulfate and nitrate.
However, the pattern of ammonium was not so obvious and much more like that of sulfate. The diurnal variation of chloride was opposite to that of atmospheric temperature for its semi-volatility as ammonium chloride, with higher concentrations in the nighttime. In addition, it was mostly emitted from combustion processes for the similar diurnal patterns with primary source tracers, such as SO2 and CO (Zhang et al., 2005; Hu et al., 2012) . 
S5 Morphology, mixing state and elemental compositions of particles
Atmospheric particles at Ziyang site were collected in several days. Here several groups of samples collected in foggy and hazy days, 2122 December 2012, were chosen for preliminary illustration the properties of single particles by using TEM-EDX. The RH began to decrease from saturated (100%) to unsaturated (66%) in the afternoon of 21 December (Fig. 1a) . The samples of the first group were collected in this process and the rest samples were collected in unsaturated humidity conditions, and the sampling time for each sample was 30 seconds. The analysis in detail will be shown in another paper. The morphology and the mixing state are shown in TEM photographs of single particles as Fig. 4a-d , and the elemental compositions for typical particles are shown in Fig. 4e .
As Fig. 3a-d shown, single particles collected in hazy days were mostly spherical and in internal mixing state, and dominated by particles marked as Type A and Type B. Both types of particles were consisted of volatile substances for their color was lightened and bubbles formed under the direct TEM detector light, i.e. electron beam damage. Therefore, they were considered to be secondary transformed in the atmosphere. The elemental compositions of 15 single particles were detected by EDX randomly (Fig. 3e) . The percentages of sulfur-, chlorine-and potassiumcontaining particles were 93%, 40%, and 33%, indicating they may contain sulfate (Li and Shao, 2010; Ueda et al., 2011) , and mixed with particles from primary sources such as coal combustion and biomass burning. In addition, some freshly emitted and aged soot aggregates (Type C) were also observed and only accounted for a small part in each sample. To our knowledge, particles of 
